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Nitinol Multi Application Robotic Arm
Brandon Cousino, Connor Sweatt, & Asheesh Lanba
Engineering Department, University of Southern Maine

Abstract
The goal of our project is to create a remotely controlled robotic arm using a nickel-titanium alloy (Nitinol) that exhibits “shape memory” tendencies and a 9-lumen tube. The arm
must be able to move in all for directions (forward, left, right, backwards) with the control of a joystick and return to an upright position upon halting user input (thus requiring a
two-way shape memory ability). The final product must operate without any unwanted twisting of the arm, crosstalk between the different nitinol wires due to heating, and be easily
manufacturable. Easy replacement of the arm from the main mechanism is a preferable trait, though not necessary in initial designs. The use of this device would be for medical and
aerospace applications.

Introduction
Biomedical and aerospace technology has constantly
been on the forefront of innovation and invention. This
involves the indoctrination of new methods for
achieving previous impossible tasks. One way of doing
so is the increasing usage of infinite degree of freedom
arms, also called continuum arms. The one main
advantage of these arms is their lack of joints, this
allows them to reach areas otherwise impossible in
terms of scale and weight when compared to previous
arms. This advantage combined with the cost savings
makes these continuum arms a popular choice for
innovative solutions to otherwise impossible problems.
The one downside to arms like these are the controls
behind the arm. They tend to be incredible complex the
longer and more “joints” the arm has. Our goal was to
create a continuum arm using nitinol shape memory
alloy (Figure 1).

Figure 3: Physical circuit (mosfet modules not connected)
Figure 1: Multi-activation head physical diagram

With current hardware, we have been able to achieve +- 15
degrees of motion from center along a single plane per
activation head (Figure 3). Current issues stem from the
MOSFET modules used and the strength of the nitinol
compared to the rigidity of the 9-lumen tubing. To combat the
MOSFET issue, higher quality, and cost, modules have been
ordered. The strength issue requires further testing but could
benefit from a single, thicker strand of nitinol per side of the
tubing and switching it to a 5-lumen tube.

.

Methods
An arduino based circuit was designed to take input
from a joystick (two linear potentiometers) and pass an
output to a MOSFET module to allow for the use of
higher wattage (Figure 2). The input of the MOSFETs
would be connected to a 5A 12V power supply and the
output would be connected to strands of Nitinol wire
ran through a 9-lumen tube. This would create one
activation head. By attaching these activation heads
end-to-end with nitinol springs, the head could move
linearly inside an outer tube, allowing for a full
continuum robotic arm.

Conclusion/Next Steps

The simplification of the controls to allow for easy switching
between activation heads and the lengthening or contracting
of the linear activators is a future improvement for user
friendliness and ease of use.
Figure 2: Circuit diagram of 1-activation head nitinol robotic arm.
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